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FOREWARD 


of the payload system during 
Flight Test Vehicle 1621. 





This report details the perforn 
the operational phase of the Program 
lockkeed Missiles and Space Company has the responsibility for 
evaluetine vayload performance under the level of erfor= ad "J' 
System contracts. 
This cocument is the final payload test and performance evaluation 
report for Missions 1027-1 -t:ich was launched on 9 December 1965. 
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INTRODUCTION 


This report presents the final performance evaluation of Mission 
190°7-1 of the Coroné Pro,ran. The purpose of this report is to define , 
the performance characteristics of the JX-27 payload system and to 
identify the source of ir-flirht anomalies. 


The verformance evaluaticn was jointly conducted by representatives 
of Iociheec Missiles ena Space Compeny (msc) anc ITEK et the facilities 
of NPIC anc AFSPPF. The off-line evaluation using Corona engineering 
photorreph: ucquired over the United Btates was performed at the individual 
contractors plcnts. 


Tie quartitetive aata used for this report is obtained from governnent 
organizations. The diffuse density data, and MIF /AIM resolution are produced 
oy 1 FSPPF. fie veLicle attitude error values, frame correlation times are 
mace at NPIC who also supply the Processing Summary and MIF/AIM resolution 
reports puLliched by 


Computer pro-raums develcped by A/P are utilized to caleulate and 
plot the frequency cistribution of the various contributors to image smear WBE Lats 
to permit analvsis and correlation of the conditions of photography to the = oe: 
information content and quality of the acquired pictures. Computer analysis” ses 
of the exposure, processing and illumination data provides the necessary ©. ay. 
cuta to analyze tre exposure criteria selected for the mission. | - 
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SRV #1 contained 73% of payload capacity. SRV #2 had no payload. 
C. PANORAMIC CAMERAS 


The Master and Slave nanoramic cameras operated throughout the A 
rission with no significart oretlems and produced good photographic 
quality. The cloud cover observed in the photography averaged 45% for 
the flight. 


D. STELLAR-IDEX CAMER'S 


Steller-Index camera #D-71 used during Mission 1027-1 provided good 
star end terrsin inarery. 


E, OTHER SUBSYS'TEMS 


The clock, instrurertaticn, command, thermal control end PMU sub- 
syscvems performec catisfactrily. ffter the Agena jaw arcund manuever, 
the fuida.ce pneumatics failed to switch to low gain resulting in the 
control gac denleticn by orbit %. 
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SECTION 2 
PRE-FLIGHI SYSTEMS TEST 


A. ENVIRONMENTAL TESTING 


l. 


test Objective 


As a standard preceeurc, the J payload systens are subjected to 
thermal/altitude ervironnental testing which simulates’ orbital 
envircnment. Onc of the purposes of this test is to demonstrate 
the system susceptability to corona discharge. Such discharge 
foes the film thus Cerrading the operetional photography. 


Test Summary 


The JX-27 system wes altitude tested for six days in the HIVOS 
chamber from 20 - 26 May 1968. Durine this neriod, internal 
camera pressures renced from 1.4 to 60 microns. The letter value 
ves representative of the internal pressure during operation of the 
PMU. The simulated "A" mission consisted of 2500 cycles and 
eyeles during the "B" mission. The test film used in this test 
was nov pre-cricc. Sone, y 
; | ef a 0 Bane : 5 aie 
In sue slay of the HTVOS test it. was found that | there was. wiv ; 





igscrumeae ‘assemblies vere returned to Boston for minetltin. Sesh 
has been determined that these operations do not result in any ~~. 
requirement for further altitude testing. Subsequent inspection 

cf the lenses showec *hem to be acceptable for flight. 


Instrument #164 exhibited some start-up corona with @ density of | 
0.°5. This is within acceptable system standards. Instrument $163 
was free of corona marking. 


Tre Stellar-Index cactera D-71 previded good lamp and reseau imagery. 
Poth cameras were free of corons marking. 


Tre StellamIncex cancra D-£3 requires a higher intensity on yp and’ 
#2 stellar ficucials. 411 other lamps and reseau imagery was 
eeceptable, Fourteen frames of stellar photorraphy had corona 
marringes of 0.25 density, which is not disqualifying. The index 
unit had no coronus marks. 


me 6 oe i. __ee . 
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Stellar-Index Perforrance 
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Panoramic Camera Performance 


‘The cycle rates for the panoramic cameras exceeded the specification 


limits for ramp repeatability. The ramp repeatability should be 
1% or less, and both the master and slave instruments exceeded 
“his at random times up the vamp. This lack of repeatability 
was not limited to a certain ramp, but all the ramps used during 
the HIVOS test exhibited this repeatability problem. Table 2-1 
shows the cycle rate measurements taken during the test. | 


These instruments also showed greater deviations in repeatability 
during acceptance testing than many otner systeris, although there 
were u0 violatio:us of the epecifica*ion limits per se. 


The hack of cycle rate repeatability was the major problem with the 
panoramic cameras. The occurrence of a fail-safe was an isolated 
instance, and did not happen @gain. Tbe slave instrument has less 
internal friction han the master instrument, and coasts further 
than the master instrument after the instruments off command, 

The slave instrument's shuttle also cycles from the 99 to the 

101 side faster than the master instrument's shuttle. There was 
an excrenely long coast to the shutdown on a mono slave operation 
during orbit 12 in the "A" mode. Thia caused. the lens ool: pt Hy 
coast almost into the photographic scan portion of ‘he cycles - 





Seer ee 
There were other instances in which the slave 99% and: orks. align ra 
deviated more than 1 from an established average. In the at mode" 
the master and slave 101% and 99% clutches averaged 7/7 ana 6/5 
co In the "B” mode the respective averages were 7/7. and 
© e bac ‘ 


The "A" cut and wrap sequence and the "B" recovery sequence. proceeded 
correctly and all 7/M points made a proper switchover, The vehicle, 


deactivate sequence had six cytles instead of five, and the ‘slave 


instrument did not make a gooa lens stow. 


2. 


The "A" and "B" §Stellar-Index cameras performed satisfactorily. 


Clock Performance 


“ne clock (534) cic not function properly during the test, and vas 
removed after the tect. 


Clock (532) was introduced into the JX-27 system as the replacement. 


for 53. 
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average gas consumption for the "A" mode was 5.2 psi per minute of 





bees 


. Ground loops were a consistent problem with the instrumentation. 


This was a problem that is indigenous to the HIVOS chamber. 
Previous teste run on other systems also produced severe ground 
loops. 


There were problems with the status-ehannel point 13-43, This 
was the point for the Phillips Gauge. The charge time constant, 
determined by the Phillips Guage r)M electrical circuitry, 
causes this point to appear open when the adjacent point 13-12 
has @ voltage higher than the T/M output of the Phillips Gauge. 
Moving this T/M point to s position with a cal zero before it 
should alleviate this problem. 


The correlation between the film footage pots and the cycle counter 
for the master and slave instruments was reasonable. 


Pressure Make-Up 


The pressure make-up system performed satisfactorily. All gas 
on operations achieved pressures of approximately 60 microns. ‘The 


camera operation. é 





Temperature Summary gg? ee 
The payload system showed no adverse effects from the exposure to | 
the different temperatures. All the commutated temperature points 
appeared to follow the variations in chamber temperature. The 
average instrument temperatures during the HIVOS test were: 
: Orbit 2 "A" Mode Orbit 16 "A" Mode . 
#2 81 e 91 
#2 78 89 
Orbit 1 “B" Mode Orbit 13 "B" Mode 
#1 ok fl 70 
fe 91 #2 64 


The above temperature averages are not corrected for self-heating. 


B. 





RESOLUTION TEST 


The dynamic resolution test of the JX-27 payload system was per 
formed at the A/P facility on 16 June 1965. Each panoramic camers 
photographed high and low contrast resolution targets. The resulting 
through focus resolution data is shown in Figure 2-1 for the Master 
camera and in Figure 2-2 for the Slave camera. 


LIGHT LEAK TEST 

The examination of the film threaded in the JX-27 system during the 
light leak test determined that minor film fogging was present. The 
light tight integrity of the system was considered acceptable for flight. 
FLIGHT LOADING AND CERTIFICATION 

Pan instrument payload exhibits from the flight readiness test were | 
processed and examined on 1 December 1965. The exhibits showed the 
instruments to be acceptable for flight loading. 


Final assembly of the system was accomplished on 5 December. Payload 
tracking was normal “hroughout the system. wi Se 
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TEST RAMPS 


se INST 164 | 
TeUeRe ACTse NCM. UEVe 
1015 2.676 26717 1675 
1015 20718 26717 =0.02 
‘2025 2.170 26163 -0.34 
2130 22148 2.1¢€ 0.82 
2630 2.363 26356 2.27 
2630 22348 2.356 0.36 
"3210 30373 30479 3.05 
3210 32453 30479 0675 
730 2.885 26659 0.67 
73024873 2.859 0.91” 
1090 2.658 26656 1440 
1090 2.678 22656 0.66 
1445 2.455 20497 1.69 
1550 22445 26455 0.41 
1550 2.415 26455 1464 
1930 2.343 2.367 1.86 
3126 2.83C 2.859 2439 
315 3.568 3.581 2.05 
390 3.440 3.539 2.79 
1180 2.8650 2.873 0.79 
1596 2°.518 2.562 1.273 
1910 20463 20441 0674 
TABIZ 21 
9 


164/163 


DIFF. 
0.86 
0.92 
0.23 


1-28 © 


-0. 53 
0.06 
sch AT 


Aare 4 : eee oe 
rate 


INST 163 
ACT. NCM. DEV. 
2.693 22707 0.50 
20743 20707 -1034% 
20175 2.166 -0.41 
2.180 26168 -0.55 
20335 20354. 0.82 
20378 2.354.-1.00 
3.355 3.434 2630 
30455 36434 -0.61 
2.875 26 62: 0.25 
> ah. 3 ee Sey bee S 
22893 2. 862° 0.37 3 
2.695 2.686 - 
20713 20686 -1.02- 
. 24500 2.492.-0.30 
22458 26451 -0.28 
2.460 22451 °-0.36 
26373 2.385 0.49 
2-855 2.882 0.95 
3.498 3.530 0.91 
32468 3.490 1.21 
2.883 2.857 -0.92 
2.573 2.556 -0.66 
20503 2.477 -1.05 
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INST 163 164/163 





INST 164 7 
REV/MGDE RAMP TeUeRe . ACT. NOM. DEVe! ACT. NOM. DEV. OIFF. 
1B 77 2215 20503 26542 1654 26548 22536 -0.46 1.480 
q A 7 7 2280 . 26538 26572 1634 26563 2.566 0.11 0.99 
3. 8 7 7 2280 20538 26572 1034 20573 26566 -0.28 1638" 
11 BOT 7) 2280) 2870 26572 0669 2.593 2.566 “1.06 0.89 
16 A 8B 2 0 54513 56758 4.25 5.370 5.490 2-18 -2.59 
lo A 8B 2 G 50533 5.758 3.90 5.398 5.490 1.67 2.44 
5 A 8 340 5.096 5.265 3633 46975 5.660 1.668 =2.26 
4 BB 2) 340 $0108 $6265 24699 52048 5.060 0.246 —LelT 
11 BB 2115520978 24979 0.04 3.000 2.959 
16, & 68 2 2620 2.6735 2.866 2.53 . 2.748 2.792 
ae B ll 1 B65 42603 4.646 0.92 46550 4.508 -15 
9. A ll | B90. 40415 40524 2041 45345 40399 1022: =1.59 
5. B AL Lb 1460, 26630 26643 0649 26673 24634 -1.647 1263 
9: A ib i 1880 26228 2.272 1692 26255 20271 0270 16022 
13. A dl 2 1975 7.738 26272 165) 26263 26272 0638 1612 
6 B ik 1 2060 2ee. “6G 0072 20300 24289 -0.50 1619 
9 B lk 1 2965 46513 4.548 0677 40 433 40420 -0629 —1077 
16 =A Lk 1 = 3085 4e36 40863 40986 2.52 ~1.92 


, 49958 5.184 
DEV. ANO OIFF. ARE IN PERCENT : 


TRE (=) SIGN [NCICATES THAT THE INST IS SLOWER THAN os 
~-PRECICTEO CR THAT IAST 1 IS SLCWER THAN INST 2 


TABLE 2-1 . 
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SUMMARY 


All launch, ascent and injection events occurred as programmed. 

Both Thor and Agena propulsion and guidance was normal and resulted 
in the desired orbit. After the Agena yaw around maneuver, the 
guidance pneumatics failed to switch to low gain. This condition 
resulted in gas supply depletion by orbit 9 and loss of eee 
by orbit 15. 

loss of vehicle stability necessitated first mission recovery an 
on orbit 17 and second recovery on orbit 33. Both recoveries were 
executed using the lifeboat system and aircraft pickup. 


With the loss of stability imminent, the payload system was operated 

at maximum comsumption rate and approximately 73% of nominal mission 
consumption was achieved by orbit 16. All payload systems operated 

normal throughout both missions, however, the camera subsystem was 

not operated in the second mission to aaieeee vehicle -idicalaae nee 2 
PANORAMIC CAMERA PERFORMANCE * te 





The camera system dynamics were observed surtnelMecgtestinabee “gee 
orbit 9 and 16, Film transport and metering was normal on both nits | : 
and cycle rate data indicated both units were running approximately 

0.5% slower than pre-flight calibrations. - 


1. Panoramic Film Consumption 
These data are based on cycle counter readings and a nominal 


film supply. 

Predicted Actual s 
Master Slave 

Pre-Launch - Frames 100 103 106 

-l1 Mission - Frames 3000 2174 2119 

-2 Mission - Frames 2940 8) 8) 

Total Frames 6040 22TT 2225 

FMc MATCH 


The achieved orbit was near nominel. The pre-flight V/H ramp settings 
were used until orbit 7 when a slight change was made to improve the 
FMC match in the target area. 


The FMC match throughout the -1 mission was estimated to be within 
1 to 2% of the desired. 
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D. STELLAR-INDEX CAMERA PERFORMANCE 
The -1 Stellar-Index camera Sperated normally during the mission. 
Film depletion-was not attained due to short mission (one day).- 
The -2 Stellar-Index was not operated. 

E. INSTRUMENTATION AND COMMAND SYSTEM 


l. Instrumentation 





The instrumentation system performed satisfactorily throughout 

the missions. JX-27 payload was equipped with the older temperature 
monitoring system and required self-heating corrections to the 
indicated temperatures. These corrections averaged 7 to 10 deg. 

F. 


A + 25 G vibration pickup was installed on the forward pyro 
electrical box to monitor ascent levels. This special monitor 
performed satisfactorily except that the 25 G calibration range 
was exceeded during booster lift-off. 


26 Command System 
Normal payload response was obtained from eld stored and real , 


time commands. Mee ee =i eee 


F. CLOCK PERFORMANCE ae ee eS 


The payload clock performance was satisfactory and good correlation 
a between clock time a= time was obtained. 


Ge INTERNAL SYSTEM PRESSURE ; 


The pressure make-up system performance was satisfactory and the con- 
sumption was 5.0 PSIA per minute of camera operation. This consumption 
rate was the lowest to date and is attributed to the type of camera 
operation in the emergency program. The emergency program normally 
consists of fewer number of operations per orbit, but the operations 
are longer in time. This type of operation reduces the gas loss that 
occurs at each shutdown and produces the lowest overall consumption 
rate. 


H. THERMAL ENVIRONMENT 
ine temperature data obtained tron IB eassessions showed the average 


panoramic camera temperature was v ng between 74 and 86 degs. F. 
All temperatures appeared normal and generally agreed with predictions. 
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ASCENT VIBRATION ° 


The vibration pickup was-installed on the pyro junction box cover 
in the recovery barrel. The ascent phase showed high activity at 
two basic frequencies of 190 and 1000 cps. This activity occurred 
at launch ignition and in the transonic region and the duration was 
approximately 5 seconds in each case. Short duration high level 
activity was noted at door ejection. 
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MISSION 1027-1 RECOVERY SYSTEM 


SRV #648 was received at A/P on 9 October 1963. The receiving inspection 
weight was 150.9 pounds. After modifications and the incorporation of out-. 
standing Engineering Orders, the SRV was delivered to Systems Test for incorp- 
oration into the JX-27 system. 


The Recovery System was shipped to VAFB on 25 October 1965.: 


Recovery was enabled in the lifeboat mode on pass 16 and executed 
on pass 17 on December 10, 1965. All events monitored occurred within their 
prescribed tolerances. Lifeboat gas pressure indicated an adequate supply for 
a second lifeboat recovery attempt. 


Predicted Impact 22° 00'N, 152° ol'W 
Actual Impact 22° 22'n, 151° 50'w. 


Reeovery sequence of events with their associated times ere listed in Table 
he] e 
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* “The condition of the air recovered capsulewas normal. __ 
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a > yt 2 8 Se ke = a GA ge oy ue 
MISSION 1027-1 =~ ° 
RECOVERY SEQUENCE OF EVENTS 
Event . Delta Time (Seconds 
Actual Nominal : 
Events + T 
*Arm _ TTB 77.0 +1.0 
(1)*Transfer | 2.51 2.5 + 0.25 
Electrical Disconnect | 1.11 0.900 + 0.430 
_ 0.400 
Separation oe --- | 
**Spin | 3.44 2.4 + 0.30 
Retro 7.58 7.55 + 0.45 
Despin 10.69 10.75 + 0.59 
T/C Separation 1.50 1.5 + 0.15 
wENG" Switch Open N/A 
Parachute Cover Off 2 BJA BO 425 Be 2 2 8a 
Drogue Chute Deployed N/A 7 oO. 63 + + 0.08 a 
Main Chute Bag Separate N/A 10.25 + i. 5 at "ed 
Main Chute Deployed N/A 0.52 + 0.13 
Main Chute Disreefed N/A 4.5 + 0.80 
* From Separation oe 
** From Electrical Disconnect 
“++ From Retro 
(1) Normal Time using Lifeboat Capabilities 
TABLE 4-1 
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MISSION 1027-2 RECOVERY SYSTEM 


SRV #655 was received at A/P on 30 December 1963. The receiving 
inspection weight was 151.9 pounds. After modifications per outstanding 
Engineering Orders the SRV was installed in the JX-27 systen. 


The Recovery System was shipped to VAFB on 25 October 1965. 

Recovery was enabled and executed in the lifeboat mode on pass 33. The 
capsule was air recovered on 11 December 1965. All events monitored occurred 
within the prescribed tolerancea. See Table 5-1. 


Predicted Impact 24° 00'N, 147° 03'W 
Actual Impact 23° 31'N, 146° 30'W 


The condition of the recovered capsulewas normal. 
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MISSION 1027-2 iw” _ a 
| RECOVERY SEQUENCE OF EVENTS 


Event , Delta Time (Seconds) 
Actual Nominal 
Events + Tf 
*Arm TT .4O TT.0 +1.0 
(1)*Transfer | 2.50 2.5 + 0.25 
Electrical Disconnect | 0.99 40.900 + 0.430 
| ~ 0.400 
Separation “se --- : 
**Spin 3.40 +3.4 + 0.30 
Retro 7.56 +7.55 + 0.45 
Despin 10.77 +10.75 + 0.59 
T/C Separation 1.50 +1.5 + 0.15 
**"G" Switch Open | N/A 
Parachute Cover Off : . W/A 1. FBO HDG j 
Drogue Chute Deployed YR 0163 $0.08. 
Drogue Chute Release N/A 410.25. 15: Ba =e 
Main Chute Deployed N/A 40.5240.13° 3 
Main Chute Disreefed N/A 4.50 + 0.80 | 


* From Separation 
** From Electrical Disconnect 
+e# From Retro 


(1) Normal Time using Lifeboat Capabilities 


TABLE 5-1 
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ot 


Component 


Main Camera 

Main Camera Lens 

Supply Horizon Camera 

Supply Horizon Camera Lens 
. Take-up Horizon Camera 

Take-up Horizon Camera Lens 

Supply Cassette 


B. CAMERA DATA AND FLIGHT SETTINGS 
Main Camera: 


Lens 
Slit Width 
Filter Type 
Film Type 
_— Supply (Port Horizon Camera: 

Lens 

- Aperture Setting 
Exposure Time 
Filter Type 


a 


‘ 
4 
r] 
Rae 
Reed: 


' ce 
i 


array 


Serial Number 


164 
1382435 
184-G8 
813510 
177-G9 
812271 
SC-29 


ONS ae 
Wratten 25 
Fastman Type 3404 


SS m £/6.8 

£/6.8 - 
1/100 second 
Wratten 25 





Take-up > seecaee Horizon Cemera: 


‘ .. Lens 55 mm £/6.8 
: Aperture Setting £/8.0 
Exposure Time 1/100 second 
. Filter Type Eanes Wratten.25. 


€. ‘POST FLIGHT PERFORMANCE EVALUATION 


The image quality of the photography produced was good and probably 
comparable with Mission 1025. However, because of control problems, a maximum 
amount of coverage was ordered for the one day of operation with the result 
that there was only a small amount of coverage suitable for quality evaluation. 
The system experienced high attitude rates because of a control gas valve failure, 
but the pan camera imagery showed no detectable degradation. No coverage of 
ground target displays was obtaine: so that there is no basis for objective 
quality measurements. 

t 
D. ANOMALIES 


vpensity of the slave output H.O. fiducial at the data block edge varied 
in intensity throughout the mission. Dirt (film support or emlsion)-inter- er ae 
mittently obstructa light. Dirt from rail scratches is an instrument. character~~" 
istic, but experience has shown it to be a minor hazard. . ee ee 


seh as nage . 


All but one of the light leaks are traced to two sources: ay felt "pou: _ 


at the instrument drums, and (2) laminated strips at the rear of the instrument 
drums. A third fog source is indicated but the location is not known. 


4 
‘2 
arp 


mm 
oles oe teas Sau de! Ma cgtet mutes tie Paes 


aa, 


we 


A. 


B. 





SECTION 7 


SLAVE PANORAMIC CAMERA 


COMPONENT ASSIGNMENT 


Component 


Main Camera 

Main Camera Lens 

Supply Horizon Camera 
Supply Horizon Camera Lens 
Take-up Horizon Camera 
Take-up Horizon Camera Lens 
Supply Cassette 


CAMERA DATA AND FLIGHT SETTINGS 
Main Canera: 


Lens 

Slit Width 
Filter Type 
Film Type 


-—=.°2 


Supply (Starboard) Horizon Camera: 


Lens 

Aperture Setting 
Exposure Time 

Filter Type ‘ 


Take-up (Port) Horizon Camera: 


Lens 

Aperture Setting 
Exposure Time 
Filter Type 





ery ee ee 


SUNS 


Serial Number 


163 


1392435 


180-G10 
814015 

182-G9 
812306 

SC-29 


a ee 


2k" £/3.5 

0.175" 
Wratten 21. 
Eastman Type 3404 





55 om £/6.8 
£/8.0 

1/100 second 
Wratten 25 


55 m £/6.8 
£/6.8 

1/100 second 
Wratten 25 








SECTION 8 
ae PANORAMIC CAMERA EXPOSURE 


The camera settings for the Master instrument was 0.250 inch slit 
with a Wratten 25 filter. The Slave instrument contained a 0.175 inch 
slit and a Wratten 21 filter. These conditions place the nominal exposure 
for film type 3404 between the full and intermediate processing levels. 


The frequency distributions of the solar elevations and solar azimuths 
encountered during the photographic operations are shown in Figures 8-1 and 
, 8-2, 


The nominal exposure times are shown as a function of latitude for pass 
D-8, in Figures 8-3 and 8-4. The predicted level of processing for the 


original negative is based on the in-flight performance estimate is tab- 
ulated below with the processing levels reported by 





Massion Camera Primary Intermediate Full 
| ” Reported | o 0.2 seers Negh ae 
1027-1 AFT Predicted 0 0 

0 21 





e. . Reported 
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SIGN NOTATION 
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i SECTION 9 : | ‘ 
DIFFUSE DENSITY MEASUREMENTS 


tT; at TS 
ae, | Sima +8: 


The diffuse density measurements made by AFSPPF were computer sorted 
at A/P to permit analysis of the density ranges encountered at the three 
processing levels. A study of sorting techniques showed that no absolute 
method was available to separate the density values as the accuracy of the 
Processing History published >y GENER o ppears rather low and processing 
transition phases are not accounted for. The sorting technique selected uses 
the base plus fog density values where measurements up to 0.09 density are 
considered as having received Primary processing, 0.10 to 0.17 as Intermediate. 
and above 0.17 density as Full. The percentage of original negative that 
was processed at each level, based on the computer sort, is tabulated below 
with the predicted and reported processing percentages. 






Mission Camera Primary Intermediate Full 
L027 +1 FWD Predicted 0 0 100 
Reported 0 0.2 99.8 
Computed 0: 3 oe a re 
1027-1 AFT Predictea ) Do R00 ae 
Reported ) 21 79 = 50 
~ Computed --Q-~ 20 = =. 80 : 


75 The tabulations of density frequency distributions for Missions 1027-1 
are included in Appendix A, Table A-1 and A-2. The graphical presentation 
of the density distribution are computer plotted in Appendix A, Figures A-1 
through A-18. 


A summary of the processing and exposure analysis is shown in Table 9-1. 


The terrain D-Min criteria (range) for proper exposure and processing is 0.40 
to 0.90 density units. 
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; The photography acquired during Mission 1027-1 received an MIP rating 
of 85. Pass 6D frame 127 FWD was selected as the MIP frame. A summary is 
tabulated below of the MTF/AIM resolution values measured by AFSPPF and 
The microdensitometer slit used by both organizations 
was 1 x 00 micyons. 


Mission Camera _ AFSPPF 





1027-1 FWD “69 


1027-1 AFT 79 9e 
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SECTION 11. | 


OBSERVED DATA 


Photography produced from 3 engineering operations over United States 
territory was 98% clouds, water, or snow. The remaining 2% over Cape Kennedy 


was heavy haze, therefore, evaluation of the system performance capability 
was not possible for Mission 1027. 
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SECTION 12 


sf, awe i vt 


MISSION 1027-1 STELLAR-INDEX CAMERA 


COMPONENT ASSIGNMENT 


Component . Serial Number 
- Camera . yf gal 
Index Reseau 87 
SteLlar Reseau 87 


CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 


Lens 85 mm f/1.8 
Exposure Time 2 seconds 
Filter Type oS None eee ee 
| Film Type | Eastman Type 3402) 2 
Index Canera: aia clue ee a iets 
Lens —— 38 mm £/4.5 
Exposure Time 1/500 second 
Filter Type Wratten 21 
Film Type Eastman Type 3400 
POST FLIGHT EVALUATION é 
Stellar Camera $ 
The photographic quality of the record was good. Intermittent edge 
static was present throughout the mission. There were 284 frames of 
stellar images. 
Index Camera 
The terrain imagery quality was good. There were no malfunctions. 
Pesce eet ete 





A. 


B. 


C. 


SECTION 13 


MISSION 1027-2 STELLAR-INDEX CAMERA 


( 
COMPONENT ASSIGNMENT 


Component 
Camera 
Index Reseau 
Stellar Reseau 


CAMERA DATA AND FLIGHT SETTINGS 


Stellar Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 


Index Camera: 
Lens 
Exposure Time 
Filter Type 
Film Type 
POST FLIGHT EVALUATION 


No photography. 


Serial Number 


D-68 
Th 
83 


85 om £/1.8 
2 seconds 
None 


Eastman Type 3401 


- 


4 


“« 


ae bee” 


38 mm t/h.5 = on: : ae 
1/500 second 
Wratten 21 


Eastman Type 3400 
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VEHICLE ATTITUDE 


The vehicle attitude errors for Mission 1027-1 was derived from the 
reduction of the Stellar camera photography. This attitude data is supplied 
to A/P by NPIC. 


The attitude errors for each frame and the attitude control rates are 
calculated at the A/P computer facility. The computer also plots the frequency 
distribution of the rates and errors. Figures l4-l1 through 14-6 show.these 
distributions for Mission i027-1l. 


The summary table below lists the maximum attitude errors and rates that 
were experienced during 90% of the FWD photographic operations, excluding the 
first six frames of each operation, and the total range of the errors and rates. 





Value Mission 1027-1 
| Range 
Pitch Error (°) 0.51 0.30 to + 1.40 
+ Roll Error (°) 037, -0.01 to + 0.57 | 
Yaw Error (°) 0.7% -~.06 to + 0.88 | 
; Pitch Rate (°/hr)’ °47.15 “85 to+100 9 Es 
Roll Rate (°/nr) —-.25.51 -54 to + 6b ee 


Yaw Rate (° far) 26.35 -48 to + 48 


The vehicle pitch rate is higher than normal and is attributable to the 


attitude control gas problen. 
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SECTION 15 


IMAGE SMEAR ANALYSIS 


The frame correlation tape supplied to A/ P by NPIC contains the binary 
time word of each frame of photography. A computer program has deen assembled 
at A/P which calculates the exposure time of each frame and compares the camera 
cycle rate with the ephemeris to calculate the V/h mismatch. This date ia com- 
bined with the vehicle attitude error and rate values of each frame and the crab 
error caused by earth rotation at the latitude of each frame. The program out- 
puts the total along track and cross track IMC error and the limit of ground 
resolution that can be acquired by & camera regardless of focal length and system 
capabilities. 


The computer rejects the first six frames of all operations as the large 
V/n error induced by camera start-up is not representative of the overall system 
operations. The frequency distribution of the v/h errors and resolution limits are 
computer plotted and are shown in Figures 15-1 through 15-6. 


The summary table 15-1 presents the maximum V/h ratio errors and resolution 
limits that existed during 90% of the photographic operations and the total 
range of values during all operations that were computed. 

The along track resolution was degraded by the high pitch rates caused by the.*~ 
control gas failure. cenit i. ee « ee ae 
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v/H RATIO AND RESOLUTION LIMITS 


Value : Units 


V/H Ratio Error 


Along Track Resolu- Feet 
tion Limit 


Cross Track Resolu- Feet 
- tion Limit 
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TABLE 15-1 


eT eres ae om 
5 we oe = aba 5 ge: om tt * 
Bd EE RAPS Certs o 
> _ za : te < 
. = : ee BES oe ae 


20% 


4.73 
3.83 
10.45 
6.02 
7-21 


9 215 


Range 

~6.5 to 46.5 
-8.0 to +.0 
0.5 to 14.5 
0.2 to 8.8 
1.4 to 8.4 


1.0 to 6.2 
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Each recovery system flown on a Corona mission contains a sealed packet 
of Eastman Type 3401 and Royal X Pan emulsions to determine the total radiation 
received at the take-up cassette. Both film types have been irradiated by 
IMSC at various levels and the base plus fog densities recorded after con- 
trolled processing. 
Following recovery the film dosimeter packets are removed at A/P and 
processed with a pre-flight sample of the same film type and sensitometric 
control film. The resulting base plus fog density measurement of the dosimeter 
strips is used to ascertain the total radiation level. The table below presents 
the base plus fog readings for the dosimeter strips and the radiation level 
equivalents. 


Misston 1027-1 Mission 1027-2 
ByF B+F 
Emulsion Density Radiation Density Radiation 
Type 3401 0.14 0.3 R —60616 gee 925. R 2 
Royal X Pan 0.18 0.2 R 0.22 4) bse R 
: age ace genie: 


> Bee yas 


The mean total radiation seen by the take-up cassettes during both wigsicna 
was approximately 0.4 roetgens. This level is below the level that will degrade 
the panoramic photography. 





aot «a 
ue. «60ers 


Reliability calculations for the payload are based on a sample beginning 
with M-7. Hence both the major part of the Mural Program and the "J" Program 
are covered in the calculation. For certain auxiliaries, i.e.,.tbe stellar- 
index camera and the horizon cameras, the sample size is changed to recognize 
incorporation of modified equipment or new designs where reliability was one 
of the principal reasons for the modification. However, for primary mission 
function, the sample size is consistent with reliability reporting for the 
vehicie. 


The reliability estimates of this section deal exclusively with the pay- 
load. Failures to achieve orbit or vehicle induced failures are thereby excluded. 
Recoveries before a complete mission has been completed are considered as full 
missions providing that early termination was caused by reasons not connected 
‘with payload operation. Film quality is not considered in the reliability 
estimate calculation. Hence, only electrical and mechanical functioning are 
considered. f . 


Zne reliability estimate is also divided into primary and secondary functions. 
The primary functions are operation of the panoramic cameras, main camera door ~ i 
operation, operation of the payload clock, and recovery operations. The secondary | 
mission functions are horizon camera operation excluding catastrophic open shutter - 
failure mode, auxiliary data recording, and stellar-index camera operation. A -_. aE 
summary of estimated reliability is shown in Table 17-1. 


“4 


Panoramic Camera Reliability 


Sample size - 128 opportunities to operate 

One failure 

Assume ~ 3000 cycles per camera per mission 
Estimated Reliability = 98.7% at 50% confidence level 


Main Camera Door Reliability 


Sample size - 90 opportunities to operate 
Estimated Reliability = 99.2% at 50% confidence level 


Payload Command and Control 


Sample size - 6744 hours operation in sample 
Two failures 
Estimated Reliability = 96.3% at 50% confidence level 


Payload Clock Reliability 


Sample size - 6744 hours operation in sample 
No failures 
Estimated Reliability = 99.0% at 50% confidence level 


Estimated Reliability of Payload Functioning on orbit = 96.5% 
SO% confidence level . 


Recovery System Reliability 


55 oppprtunities to recover 
1 failure - improper separatior. due to water seal - cutter failure 
Estimated Reliability = 97.0% at 50% confidence level 


Stellar-index Camera Reliability | = es 


Sample begins with J5 

Sample size = 15,165 cycles 

Three failures 

Estimated Reliability = 90.0% at 50% confidence level 


Horizon Camera Reliability 
Sample begins with J5 - .64,500 cycles 
Estimated Reliability of Single Camera =98.4% at 50% confidence, level 
Estimated Reliability of Four Horizon Cameras at a Parallel 
Redundant System = 99.9% at 50% confidence level 
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SUMMARY DATA 


t 


The comparison of the operating parameters and the performance achieved 
by previous missions has been difficult due to the large volume of data that 
results fram each mission. Some of the pertinent characteristics from prior 
missions have been summarized in Tables 18-1 through 18-3. 


The summary data was started with Mission 1004 as the J-05 camera system 


was the first to incorporate the major modifications of the titanium drum and 
scan arm, four roller scan head Corona J capabilities. 


Only those missions 
that culminated in the recovery of some photography have been listed, therefore 
Missions 1003 and 1005 are deleted. 
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